Cardioprotective effect of benidipine on cardiac performance and remodeling in failing rat hearts.
We have known that endothelial nitric-oxide synthase (eNOS) and oxidative stress may play a key role in cardiac performance in failing rat hearts. However, the interactions between eNOS or oxidative stress and bradykinin (BK) under treatment of calcium channel blockers (CCBs) remain unknown. To elucidate the mechanism underlying the cardioprotective effect of long-acting dihydropyridine CCBs, we evaluated the effect of benidipine on the BK-eNOS and NAD(P)H oxidase pathway in Dahl salt-sensitive (DS) rats with heart failure. 11-week-old DS rats were treated with one of the following drug combinations for 7 weeks until the onset of the failing stage: vehicle, BK B2 receptor antagonist (FR172357 (FR)) alone, hydralazine, benidipine, and benidipine plus FR. The left ventricular end-systolic pressure-volume relationship (ESPVR) (contractility: Ees) was evaluated using a conductance catheter. Downregulated Ees and per cent of fractional shortening (%FS) assessed by echocardiography and eNOS expression in the failing stage were both significantly increased by using benidipine; this result was not found, however, when using FR alone or hydralazine or benidipine plus FR. Upregulated expression of NAD(P)H oxidase p22phox and p47phox and lectin-like oxidized low-density lipoprotein receptor-1, and downregulated superoxide dismutase-1 (SOD-1) were significantly ameliorated by benidipine, but not by FR alone or by hydralazine or benidipine plus FR. Benidipine effectively inhibited vascular lesion formation and suppressed atrial natriuretic peptide (ANP) and transforming growth factor-beta1 (TGF-beta1), but this was not the case when using FR alone or hydralazine or benidipine plus FR. These results suggest that benidipine may be useful for cardioprotective agents in preventing the cardiac dysfunction and remodeling associated with the BK-eNOS and oxidative stress pathway.